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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
module mounting structure in which no active part of the 
optical device is exposed to dusts or moisture and in 
which a joining strength is increased between a film 
optical wiring and the optical device by filling a gap 
between them with an adhesive. 

SOLUTION: In this structure, the optical device 14 is 
fixed onto the surface of the film optical wiring 1 1 by 
using one or more bumps 10 at the position receiving 
propagation light of an light guide core 12 reflected on 
the mirror face 13 of the film optical wiring 11, and a gap 
between the optical device 14 and the film optical wiring 
11 formed through the bumps 10 is filled with an 
adhesive 20 having a prescribed refractive index 
between 1 and the index of the light guide clad layer. 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is formed in the optical waveguide cladding layer to which the optical waveguide core 
which a lightwave signal spreads changes from a refractive index smaller than this optical 
waveguide core. Film light wiring with which the include angle which is the include angle in which 
this lightwave signal carries out total reflection, or 45 degrees is made to the propagation 
direction of this lightwave signal that furthermore spreads this optical waveguide core, and the 
slanting side is formed in the location of arbitration, In the optical module mounting structure 
which has at least the optical device sent or it receives this this lightwave signal reflected or it 
was reflected in respect of slant this optical device The lightwave signal which carried out 
outgoing radiation from the location or this optical device which receives the propagation light of 
this optical waveguide core reflected in respect of this slant of this film light wiring is reflected in 
respect of this slant The opening between this optical device that uses one or more bumps for 
the location which this optical waveguide core is made to spread, and is fixed to this film light 
wiring side, and is built through this bump, and this film light wiring Optical module mounting 
structure characterized by filling up with the adbesives in which a refractive index has the 
predetermined value of a before [ from 1 / the refractive index of this optical waveguide cladding 
layer ]. 

[Claim 2] The adhesives fill up with the opening build between this film light wiring and this 
optical device through this bump in optical module mounting structure according to claim 1 be 
optical module mounting structure characterize by to have been fill up with this opening so that 
the space containing the part which projected this activity section among the activity section of 
this optical device and this activity section . and this film light wiring side that counter may be 
surround , 

[Claim 3] Optical module mounting structure characterized by this film light wiring consisting of 
polymers which have flexibility in optical module mounting structure according to claim 1 or 2. 
[Claim 4] Optical module mounting structure characterized by these adhesives consisting of an 
ultraviolet curing ingredient in optical module mounting structure according to claim 1 , 2, or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting structure of the optical module 

used for an optical information communication device etc. 

[0002] 

[Description of the Prior Art] Development of an information communication device [ large 
capacity at high speed ] and the juxtaposition light INTAKONEKUSHON module which 
communicates the inside of equipment by high-speed high density towards development of the 
super parallel computer which carries out parallel processing of much interprocessors is 
performed briskly. By such juxtaposition light INTAKONEKUSHON module, the rnuitimode is 
adopted as the hundreds of m or less thing [ for which short distance is transmitted 
comparatively ], reducing [ except complicated optical coupling and ]-modu!e cost, and ** sake 
as a fiber interface, for this reason, for optical wiring which connects between optical devices, 
such as VCSEL, and optical fibers That to which rnuitimode formation ftlm-ized easy polymer 
optical waveguide is used. (For example) Y. S.Liu etal. and "High Density Optical Interconnects 
for Board and Backplane Applications using VCSELs and Polymer Waveguides" ;P roc.47th 
ECTC pp.391 -398 (1997). Since between an optical device and film light wiring is not being fixed, 
this optical module If a temperature load is carried out at the time of actuation of an optical 
module, and a reliability trial even if it carries out location ****** at a room temperature, for 
example, because of the difference (the direction of an about 10 time polymer is size) of the 
coefficient of thermal expansion between the polymer which constitutes film light wiring and the 
ceramics which constitutes a substrate Film light wiring produces a location gap, optical coupling 
loss increases, and there is a possibility of degrading an optical module property. Then, after 
fixing film light wiring which has flexibility, and an optical device by the bump who consists of 
solder etc., the structure which carries out die bonding of the optical device on a substrate is 
proposed (Japanese Patent Application No. No. 157328 [ ten to ]). This structure is shown in 
drawing 5 . the inside of drawing, and 10 — a bump and 11 — film light wiring and 12 — an 
optical waveguide core and 13 — for an optical connecter and 1 6, as for a substrate and 1 8, an 
optical fiber and 17 are [ a mirror side and 14 / an optical device and 15 / the activity section of 
the optical device 14 and 19 ] the die bonding sections. Since what is fixed by the bump 10 to 
whom the film light wiring 1 1 and the optical device 1 4 change from solder etc. with this 
structure, and has flexibility in the film light wiring 1 1 is used and the fixed condition of the 
optical device 14 and the film light wiring 11 does not change when the film light wiring 1 1 is 
buckled even if the film light wiring 1 1 carries out thermal expansion, a location gap can be 
controlled. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the optical module mounting structure 
shown in drawing 5 , when there are few there being risk of between the film light wiring 11 and 
the optical devices 14 being an opening, and the activity section 18 of the optical device 14 
being exposed to dust moisture, etc. and bumps, there is a problem that the connection 
resilience between the film light wiring 11 and the optical device 14 may become inadequate. 
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of the fluorination polyimide optical waveguide film by the spatter, etching, etc. are formed at 
intervals of 120 micrometers so that it may be located in each square angle, and the straight- 
line marker with a width of face of 10 micrometers is formed in the location which is not 
illustrated to coincidence to the longitudinal direction of the optical waveguide core 12 at the 
right angle. Next it fixes to the pressure sensitive adhesive sheet which exfoliates from Si 
substrate, for example by fluoric acid, and forms a fluorination polyimide optical waveguide film, 
for example, is not illustrated. Next the film light wiring 1 1 is completed by forming the mirror 
side 13 of the include angle of 45 degrees, cutting the edge of the optical waveguide core 12 into 
90 degrees further, and starting in desired size to a fluorination polyimide optical waveguide film, 
from the field in which the circular pad is not formed by making it like so, for example, carrying 
out dicing to the above-mentioned straight-line marker, 

[0013] Next after carrying out location ****** of the optical device 14 of the diameter of 40 
micrometers which consists, for example of Au/Sn, and 1 20-micrometer spacing attached four 
pieces at four circular pads of the film light wiring 1 1 so that the bump 1 0 who consists of 
spherical solder may be located in each square angle, the film light wiring 1 1 is connected with 
the optical device 14 through a bump 10. In this case, location bubble ****** of the optical 
device 14 can be carried out according to the self-alignment effectiveness of the bump 10 who 
consists of solder in the film light wiring 1 1 and the precision (inside of a x-y side) of 1 
micrometer or less. 

[0014] The rear face of the optical device 14 with the substrate 17 which consists of AIN next 
after carrying out die bonding with Sn/Pb solder, [ for example, ] Fix the edge of the optical 
waveguide core 12 cut 90 degrees in the optical connecter 15 fixed to the substrate 17. and the 
minute nozzle which is not illustrated further is minded. A refractive index has a certain constant 
value of a before [ from 1 / the refractive index of the clad of the film light wiring 1 1 ]. After 
filling up the opening between the optical device 1 4 and the film light wiring 1 1 with the 
adhesives 20 which have loss 20dB [ /] or less of cm as opposed to the wavelength of a 
transmission signal, ultraviolet rays are irradiated and they are stiffened. Finally an optical fiber 
16 is inserted in an optical connecter 15, and the 1st optical module mounting structure of this 
invention as shown in drawing 1 is completed. pj_awjng__2 is the x-y side which carried out the 
cross section by the A-A' line in drawing 1 . and filling up with adhesives 20 between the film 
light wiring 11 and the optica! device 14 is shown. In addition, the activity section 18 is covered 
by adhesives 20. 

[0015] Drawing 3 is the cross-section (x-z side) Fig. showing other examples of an operation 
gestalt of this invention, and dra wmg.,4. is the B~B' line cross section (x-y side) of dra_wing_3 . 
drawing — setting — 10 — a bump and 1 1 — film light wiring and 12 — an optical waveguide 
core and 13 — for an optical connecter and 16, an optical fiber and 1 7 are [ a mirror side and 
14 / an optical device and 15 / the activity section of the optica! device 14 and 20' of a 
substrate and 1 8 ] adhesives. 

[001 6] In drawing 3 and dr awing 4 , the film light wiring 1 1 is tine following, and is made and 
formed for example, a lower cladding layer with a thickness of 37.5 micrometers wNch consists 
for example, of fluorination polyimide by the spin coat the cure, and reactive ion etching on Si 
wafer which is not illustrated and the optical waveguide core 12 (1.2% of for example, relative 
index differences) of 50-micrometer angle — sequential formation of the up cladding layer with a 
thickness of 37.5 micrometers is carried out still completely like a lower cladding layer. Next four 
circular pads which change from Ti/Pt/Au with a diameter of 35 micrometers to the front face 
of the fluorination polyimide optical waveguide film by the spatter, etching, etc. are formed at 
intervals of 120 micrometers so that it may be located in each square angle, and the straight- 
line marker with a width of face of 10 micrometers is formed in the location which is not 
illustrated to coincidence to the longitudinal direction of the optical waveguide core 12 at the 
right angle. Next it fixes to the pressure sensitive adhesive sheet which exfoliates from Si 
substrate, for example by fluoric acid, and forms a fluorination polyimide optical waveguide film, 
for example, is not illustrated. Next the film light wiring 1 1 is completed by forming the mirror 
side 13 of the include angle of 45 degrees, cutting the edge of the optical waveguide core 12 into 
90 degrees further, and starting in desired size to a fluorination polyimide optical waveguide film. 



[0004] since the activity section of an optical device be expose to a dust or moisture and the 
connection resilience between film light wiring and an optical device increase this invention by 
having been made in view of the above-mentioned situation . and fill up the opening between film 
light wiring and an optical device with adhesives , even when there be few bumps , it aim at offer 
the optical module mounting structure whose dependability improve . 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the optical 
module mounting structure of this invention It is formed in the optical waveguide cladding layer 
to which the optical waveguide core which a lightwave signal spreads changes from a refractive 
index smaller than this optical waveguide core. Film light wiring with which the include angle 
which is the include angle in which this lightwave signal carries out total reflection, or 45 degrees 
is made to the propagation direction of this lightwave signal that furthermore spreads this optical 
waveguide core, and the slanting side is formed in the location of arbitration. In the optical 
module mounting structure which has at least the optical device sent or it receives this this 
lightwave signal reflected or it was reflected in respect of slant this optical device The lightwave 
signal which carried out outgoing radiation from the location or this optical device which receives 
the propagation light of this optical waveguide core reflected in respect of this slant of this film 
light wiring is reflected in respect of this slant The opening between this optica! device that 
uses one or more bumps for the location which this optical waveguide core is made to spread, 
and is fixed to this film light wiring side, and is built through this bump, and this film light wiring It 
is characterized by filling up with the adhesives in which a refractive index has the 
predetermined value of a before [ from 1 / the refractive index of this optical waveguide cladding 
layer ]. 

[0006] Moreover, the adhesives with which this invention be fill up with the opening build 
between this film light wiring and this optical device through this bump in the above-mentioned 
optical module mounting structure be characterize by to have been fill up with this opening so 
that the space containing the part which projected this activity section among the activity 
section of this optical device and this activity section, and this film light wiring side that counter 
may be surround. 

[0007] Moreover, it is characterized by this invention consisting of polymers in which this film 

light wiring has flexibility in the above-mentioned optical module mounting structure. 

[0008] Moreover, this invention is characterized by these adhesives consisting of an ultraviolet 

curing ingredient in the above-mentioned optical module mounting structure. 

[0009] If the optical module mounting structure by this invention is used, since the opening 

between film light wiring and an optical device is filled up with adhesives. it is lost that the 

activity section of an optical device is exposed to dust or moisture. Moreover, since the 

connection resilience between film light wiring and an optical device increases, there is a merit 

that dependability improves even when there are few bumps. 

[0010] 

[Embodiment of the Invention] With reference to a drawing, the example of an operation gestalt 
of this invention is explained to a detail below. 

[001 1] Drawing 1 is the cross-section (x-z side) Fig. showing the example of 1 operation gestalt 
of this invention, and drawing 2 is the A-A line cross section (x-y side) of drawing 1 drawing — 
setting — 10 — a bump and 1 1 — film light wiring and 12 — an optical waveguide core and 13 - 
- for an optical connecter and 16, as for a substrate and 18, an optical fiber and 1 7 are [ a 
mirror side and 1 4 / an optical device and 1 5 / the activity section of the optical device 1 4 and 
20 ] adhesives. 

[001 2] In drawing 1 and drawin g 2 , the film light wiring 11 is the following, and is made and 
formed, for example, a lower cladding layer with a thickness of 37.5 micrometers which consists 
for example, of fluorination polyimide by the spin coat the cure, and reactive ton etching on Si 
wafer which is not illustrated and the optical waveguide core 12 (1.2% of for example, relative 
index differences) of 50-micrometer angle — sequential formation of the up cladding layer with a 
thickness of 37.5 micrometers is carried out still completely like a lower cladding layer. Next four 
circular pads which change from Ti/Pt/Au with a diameter of 35 micrometers to the front face 
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from the field in which the circular pad is not formed by making it like so, for example, carrying 
out dicing to the above-mentioned straight-line marker. 

[001 7] Next after carrying out location ****** of the optical device 1 4 of the diameter of 40 
micrometers which consists, for example of Au/Sn, and 1 20-micrometer spacing attached four 
pieces at four circular pads of the film light wiring 1 1 so that the bump 1 0 who consists of 
spherical solder may be located in each square angle, the film light wiring 11 is connected with 
the optical device 14 through a bump 10. In this case, location bubble ****** of the optical 
device 14 can be carried out according to the self-alignment effectiveness of the bump 10 who 
consists of solder in the film light wiring 1 1 and the precision (inside of a x-y side) of 1 
micrometer or less, 

[0018] The rear face of the optical device 14 with the substrate 17 which consists of AIN next 
after carrying out die bonding with Sn/Pb solder, [ for example, ] Fix the edge of the optical 
waveguide core 12 cut 90 degrees in the optical connecter 15 fixed to the substrate 1 7, and the 
minute nozzle which is not illustrated further is minded. A refractive index has a certain constant 
value of a before [ from 1 / the refractive index of the clad of the film light wiring 1 1 ]. 
Ultraviolet rays are irradiated and after filling up the opening between the film light wiring 1 1 and 
the optical device 14 with adhesives 20' which has toss of 20 or less dB/crn as opposed to the 
wavelength of a transmission signal, tracing the circumference on the optical device 14, are 
stiffened. At this time, the higher one of the viscosity of adhesives 20 is desirable. Finally an 
optical fiber 1 6 is inserted in an optica! connecter 1 5, and the optical module mounting structure 
of other examples of an operation gestalt of this invention as shown in drawing 3 is completed. 
Drawing 4 is a B-B' line cross section in drawing 3 (x-y side), and filling up with adhesives 20' 
between the film light wiring 1 1 and the optical device 1 4 except for the circumference of the 
activity section 18 of the optical device 14 is shown. 

[0019] Moreover, although not shown in this drawing, the same is said of the adhesion condition 
of the 1 1th page of film light wiring which counters the optical device 1 4. and it fills up with 
adhesives 20' except for the 11th page of film light wiring which projects the activity section 18 
of the optical device 14. By making it such structure, an opening is held as an optical device 14 
between the 1 1th page of film light wiring which projects the activity section 1 8 and the activity 
section 18 when VCSEL is used, therefore the reflection factor in the activity section 18 of 
VCSEL does not change with the refractive indexes of adhesives 20'. 

[0020] In addition, in each above-mentioned example of an operation gestalt, a mirror side may 
be an include angie in which not only the include angle of 45 degrees but a lightwave signal 
carries out total reflection. Moreover, the ingredient of the film light wiring 11 is not restricted to 
fluorination polyimide, and can use the polymer ingredient which has the flexibility of silicone 
resin, an epoxy resin, etc. Moreover, it may be not only ultraviolet rays but heat curing etc., and 
the smaller one is desirable [ hardening ] although hardening of adhesives does not restrict the 
loss over the wavelength of a transmission signal to 20 or less above-mentioned dB/ cm. In 
addition, other examples of an operation gestalt shown in dravj_j_g_3_ and dra_wmg_4 do not 
prescribe the refractive index of adhesives, and especially loss. Furthermore, in addition to the 
opening between film light wiring and an optical device, adhesives may surround the 
circumference of the thickness direction of an optical device, and may be further in contact 
even with the substrate side so that an optical device may be wrapped. Moreover, without 
restricting the part by which film light wiring is connected to an optical connecter to one end, 
the optical device which each side of film light wiring was fixed by the optical connecter, and was 
fixed to the location of the arbitration within a film light wiring side by the mirror side or the 
solder bump, for example may be arranged, and the opening between film light wiring and an 
optical device may be filled up with adhesives. Moreover, the medium connected with film light 
wiring through an optical connecter may be another film light wiring, without restricting to an 
optical fiber. Moreover, without restricting above, the creation approach of film light wiring 
irradiates ultraviolet rays etc., and may form an optical waveguide core in the polymer sheet 
created by casting, for example. Moreover, optical waveguide may be a single mode, without 
restricting to a rnuitimode. Furthermore, it cannot be overemphasized that it is not what deviates 
from this invention even if bump ingredients may be not only Au/Sn solder but Sn/Pb solder, 
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Sn/Ag solder, the polymer bead that carried out the solder coat and that consists, for example 
of polystyrene etc., Au bump, etc. and a configuration also has the shape of not only a ball but 
an ellipse form or a square shape. 
[0021] 

[Effect of the Invention] Since the opening between film light wiring and an optical device is filled 
up with adhesives if the optical module mounting structure of this invention is used as explained 
to the detail above, it is lost that the activity section of an optical device is exposed to dust or 
moisture. Moreover, since the connection resilience between film light wiring and an optical 
device increases, even when there are few bumps, dependability improves. And since a refractive 
index takes a certain constant value of a before [ from 1 / the refractive index of the clad of film 
light wiring], adhesives can control reflection between an optical device and film light wiring. 
Furthermore, with the structure filled up with adhesives except for the space which the film light 
wiring side which projects the activity section and the activity section of an optical device builds, 
since the reflection factor in the activity section does not change with the refractive indexes of 
adhesives when VCSEL is used as an optical device, there is also a merit that it is not necessary 
to change the film configuration of the activity section according to adhesives. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section (x~z side) Rg. showing the optical module mounting structure 
concerning the example of 1 operation gestalt of this invention. 
[Drawing 2] it is tine A-A' line cross-section (x-y side) Fig. of drawing 1 . 

[Drawing 3] h is the cross -section (x~z side) Fig. showing the optical module mounting structure 

concerning other examples of an operation gestalt of this invention. 

[Drawing 4] It is the B~B' line cross-section (x-y side) Fig. of drawirjg; j3_ . 

[Drawing 5] It is a sectional view for explaining the conventional optical module mounting 

structure. 

[Description of Notations] 

10 Bump 

1 1 Film Light Wiring 

12 Optical Waveguide Core 

13 Mirror Side 

14 Optical Device 

15 Optical Connecter 

16 Optical Fiber 

17 Substrate 

18 Activity Section of Optical Device 

19 Die Bonding Section 

20 Adhesives 
20' Adhesives 
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Abstract of JP2000214351 
PROBLEM TO BE SOLVED: To provide an 
optical module mounting structure in which no 
active part of the optical device is exposed to 
dusts or moisture and in which a joining 
strength is increased between a film optical 
wiring and the optical device by filling a gap 
between them with an adhesive. SOLUTION: 
In this structure, the optical device 14 is fixed 
onto the surface of the film optical wiring 11 by 
using one or more bumps 10 at the position 
receiving propagation light of an light guide 
core 12 reflected on the mirror face 13 of the 
film optical wiring 1 1 , and a gap between the 
optical device 14 and the film optical wiring 1 1 
formed through the bumps 10 is filled with an 
adhesive 20 having a prescribed refractive 
index between 1 and the index of the light 
guide clad layer. 
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[0 0 0 6 ] *^i*^HJ9tt, ±«B#*t^-Jl/|8«flBfi 
&cteUT, tA'>7*^Ltt7 v/l/ATicriS^i^fe^ 

[0008] asfct^MBw:, ±e^^*~ju*«i»jft 
[0009] *»wccJ:*3e j fcya^i'»SltJI*fflc* 

[0010] 

[001 1 ] si t±#§m <D—mmmmm %m~?mm 

(x-zi) it^f), H2»H10A-A' «KM 
(x-yffi) T*S B BCCte^r, 10^O7\ 11 40 

r ^ ^\ 1 7 1 8 \t$tf>ux 1 4 comm^ 
2 otemmmx*$>& a 

[ 0 0 1 2 3 H 1 &&M2 Cctet>r, 7 * ;bA^|B^ 1 

£J?£3 7. 5 MmOTSP^^ * KJtv 5 0 amftCO* 
«^SS^T12 («JttfHJB*r**l. 2%), £6CC so 



2 0 0 0 - 2 1 4 3 5 1 

4 

Tm9yy F»<fc£<H«fc UrilS 3 7. 5MmCD± 

F#»«&ii©»ffl{c, »toA'^^-^>^i 

^Cj:^fiS3 5 MmOT i /P t/Au^^KW© 
m±\tsE^B<D&nfc$LW*t%>&^C 1 2 0 

fc, m«*Sl 0 MmOe^-^^aSSK^T 1 2 

ymm&y ■< ^a^/su m«H^Lrc>&citt» 

7 a ;I/Afc>etu FWFM£ftTi>&l>M£p 

u sbicytmm&^r 1 2©§g*9 ossc^ htr 

[00 13] ycfic, iiBAu/Sn^^IS4 0 
Mm, 12 0 MmraFI^DWA«^cD^^/c^8^^>'^ , 

f/W^Ht 7^^A3lciIl 1<04 0(DR^(7)^ 
v F LfcfttC* A>:7*1 O^Lt^^ 
-fX14i7^l-AMSl l*MWtt*> a C<D»£\ 
&^/c;fc 6J&£ ^>7°10 <D-fe;I/ yT"y A JZs h ghMfc 
<fcD, %?^4?s 1 4«7 ^A^I^gl 1 £ 1 Mm« 
TOSS (x-yffiW) tlil^Wift^Ci^-C 

[0014] ^JC, itf^J* 1 4(DMffl*m^A 1 
N^6^SS*«1 7 tmZ-US n/P b^/cSCjfc?) ^ 

7 SSI 7&cH^3ftfc3fc:i**£ 1 5 ^ 

JB*r*W l*67-f ^ ATfeffi^ 1 1 © ^ 2r F©IJf$ 

Wil«2 0dB/cmaTOlM^Sf»l2 0^ i 

*f^Mx Hi7^ ;uA7feie« 1 1 (Dmomm^m 

fc^^^l5«7T^^16mit, HlCCi^ 

^ r^mnom 1 <w£^ * -^^s^^^t 

^ 0 El 2 1 c^CDA — A' ItHUcx-ylt, 
g#M2 0^^ -f Jl/A*Ej|Bl 1 Mf^-fXl 4CDR3 
tC?t«l3txri^Ci^LTC^o ate, t5ttSP18 

[ 0 0 1 5 ] II 3 tt*^O«O30l»»W*^»rm 
(x-zl) EI4«!a3cDB-B / ^Kffl 

(x-yffi) "C*s 0 Httte^r, i ou^yy\ 1 1 
\xy a )i>&ymwt. i 2 uymm%^ na^- 

T-f^, 17ttlfe 1 8fttf/UXl 4CDffittfB, 
2 0' «S«PJ"C*a. 



(4) 

5 

[ooi6]i3Mi4(cfc^t, y -oilman I 

£J¥£3 7. 5 iimOT&PJv FB, 5 0 /^mftCD^ 
i$!S^Ti2 (W^.«thffl#r*Ml. 2%), £5&c 
T«*7* F»<h£<H«CCLT«3 3 7. 5/im©± 

^Ccfc^iSSa 5 MmCDT i /P t/Au^6RSSR»0 10 

^ y F** m«IE^CD#ft5cfia-rSJ:^tc 1 2 0 
tC, MxJMl 0 MmCDifi^v-^^^M^^T 1 2 

Mm, 12 0 MmP^PScD«^m$«cD^^^^8^S^^ ^ 

v F5Cfi[S*tottLfc^c. 7t>^l O^Lt^f^' 
-fx 1 4 i7-f ;l/AjfeiBKl 1 £JtSrT£ 0 COD*^, 

JfcO, icf^-i^ 1 4»7 1 <b 1 jum« 

TCOmm (x-ylft) ^&«*fci*HST5C£3&*-C 

[0018] Jtf^JX 1 4<D«ffl*0»R«A 1 

7 iWiKSn/Pb[U/cKA9 # 

T12CDS^, SSI 7 6cHS3tlfc*n*^df 1 5rt 

BSt*# 1 & h y J & l»mm 1 l<D?yv F<DJS*t * 

m«2 0 d B/c mJMT©a*4^Sf W2 0' 

^jkmebri 1 tat^-f^ 1 4tom<Dmm^m 

1 5fC*7r -fm 6£#Al/T\ 03{C7^-r 

fl^W*. 04«H3*(DB--B' «KM (x-y 
ffl) r\ Jbfrtjx 1 4CDrSt4SRi 8©JSia*8fci>TJ8 
«8U2 0' a*? *;l/A#ffiSU 1 £#7*^*1 4 ©B 50 
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[0019] **tf5B&tti^UTlr»0:l>*5, jfefv^X 

1 4^r&j*r^^-f a>a#k«i ia©®stfc« feints 

t5Ltcffimc~?&Ctl€£t), *f^VX 1 4£ 
Uf!itfVCSEL»/cS^ rSttSB 1 8 «fcr£tt 
SB 1 8 £KJU-r 4 7 -f ;UA3feB2S 1 1 ffi©IH«2MWs« 
f^Stx, I^tVCSEL cDtSftSB 1 8fC*JWSJS*f^ 

[0 0 2 0 ] Stfc, . hf B ^H^'l «c*j t > 

fbFV-f ^ FtcRSfc<D-Ctt< , ^ i ;n->S9Bg, x# 

T&JI< , BMm^<Dm.^cmr^mMt±m<0 2 0 d 
B/cm«TtCR6fel^/hSt^^S* 4*5, 
11 3 R 4 Oc^n L /cffe<D»60JiWrii , S«*J<D® 

^tcs«sn^si5»«>t4atcR5c<b^< , 

fttctfV ^-v- F (cMJIW^JStt ItMffl^T 
^MltfeS^o 3fS»»KBv;l/^^- FCCR 

>7W4»Au/S n teMclcmh-f S n/P b 
^Sn/AgiWc, 6^/c3i- hU/cfJA^UX^ 

&m<, *fcjg«fe«ccRer*pjji5*fc«ft«tt"Cft 

[0 0 2 1 ] 



(5) 



-era:. %=f>^4 7, i u rMiiiv csel ^ffl^fcta 
*ig^-r»fB (x-zffi) atw„ 

[02] 01©A-A' (x-yl) 0-e$>S o 

[0 3 ] ^^©fSo^tfeff^WCC^S**^^-^* 

[04] 130B-B' mmm (x-y®) 0-e&&, * 



5] §e*<D3frti?: 
Kffi0-e#>£„ 

[fs#©ia?J3] 

I 0 

II 7 a )\>J±%MW. 
1 2 3t^E§=ir 

13 

14 tIc^V^X 

15 Jb^*V% 

16 jt7r-f'« 

1 7 mm 

18 *fv-W*<0?§f4§& 

19 ^^7PV7->>i/g|5 

2 0 Jg^M 

2 o - mmm 
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mm 2 0 0 0 - 2 1 4 3 5 1 
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